Nutritional and metabolic interrelationships of arginine, glutamic acid and proline in the chicken.
Proline satisfies by a narrow margin the criterion for dietary essentially for the chick. It is estimated that the chick may synthesize 80-90% of the total proline needed for growth. Although the metabolism of arginine, ornithine and glutamic acid is expected to give rise to proline, dietary supplements to these amino acids are relatively ineffective in reducing the proline requirement of chicks. Studies of the efficacy of dietary ornithine for growth, and tracer studies using L-(5-3H)arginine indicate that the conversion of ornithine to proline in vivo is limited, and the amount of proline synthesized from arginine is but a small fraction of that needed for growth. The limiting processes in proline synthesis from glutamic acid and ornithine are not known. In Escherichia coli, where the biosynthetic pathway from glutamate to proline has been elucidated, a glutamate kinase, NADP-dependent delta1-pyrroline-5-carboxylic acid (P5C) dehydrogenase and P5C reductase catalyze proline synthesis. P5C reductase is present in the soluble fraction of chicken liver and kidney. An NADP-dependent P5C dehydrogenase activity has also been observed in this fraction of liver. Further studies are required to assess the importance of these enzymes in proline biosynthesis and to determine the limiting process in proline formation in the chicken.